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iln a network system including a server system, a client system, and one or 
more other network devices, wherein the server system monitors the occurrence of events, 
sends notification data to the client system, when notification has been requested, after one 
of the monitored \events occurs, and may have client data requiring transmission to the 
client system, a method for efficiently sending notification to the client system when the 
event has occurred, SQ as to preserve the processing capacity of the server system and the 
client system, and so^s to preserve bandwidth on the network system, the method 
comprising: 

an act of the kerver system determining that a notification is to be sent to the 
client system upon the occurrence of one of the monitored events; 

an act of the servW system sending notification data using a connectionless 
protocol to the client system, if one of the monitored events occurs; 

an act of the server Wstem attempting to receive contact fi-om the client 
device using a connection-orienjed protocol when the server system has client data 
to transmit to the client system; 

an act of the server system Vansmitting the client data to the client system 
using the connection-oriented protoaol, after the server system receives contact 
using the cormection-oriented protocol. 

2. A method as recited in claim 1 wherein the server system determines that a 
notification is to be sent to the client system by receivmg a message from the client system. 

3. A method as recited in claim 1 wherein theNserver system monitors for the 
occurrence of events by executing separate modules to monitor individual events. 
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A method as recited in claim 1 wherein in the connectionless protocol is 
User Datagram Protocol. 

5. A metaod as recited in claim 1 wherein the notification data further 
comprises data that notifies the client system that the server has additional data associated 
with the occurrence of the\event. 

6. A method as rk:ited in claim 1 wherein the connection-oriented protocol is 
Transmission Control Protocol. \ 
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Iim network system including a server system, a client system, and one or 
more other networs devices, wherein the server system monitors the occurrence of events, 
sends notification dala to the client system, when notification has been requested, after one 
of the monitored events occurs, and may have client data requiring transmission to the 
client system, a methodXfor efficiently sending notification to the client system when the 
event has occurred, so as ip preserve the processing capacity of the server system and the 
client system, and so as to preserve bandwidth on the network system, the method 
comprising: \ 

an act of the server system determining that a notification is to be sent to the 
client system upon the occurrence of one of the monitored events; 

an act of the server system sending notification data using a connectionless 
protocol to the client system, ifione of the monitored events occurs; and 

a step for sending client flata, after the notification data is sent, to the client 
system using a connection-oriented protocol. 
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program product for implementing, in a network system 
including a server sVstem, a client system, and one or more other network devices, wherein 
the server system mcvnitors the occurrence of events, sends notification data to the client 
system, when notification has been requested, after one of the monitored events occurs, 
and may have client data requiring transmission to the client system, a method for 
efficiently sending notifica\ion to the client system when the event has occurred, so as to 
preserve the processing capacity of the server system and the client system, and so as to 
preserve bandwidth on the network system, the computer product comprising: 

a computer-readable medium carrying computer-executable instructions 
that, when executed at theXserver system, cause the server system to perform the 
following: \ 

an act of causing^ the server system to determine that a notification is 
to be sent to the client system upon the occurrence of one of the monitored 
events; \ 

an act of causing the sVrver system to send notification data using a 
connectionless protocol to the cK^nt system, if one of the monitored events 
occurs; \ 

an act of causing the server Vystem to attempt to receive contact 
fi-om the client system using a connecti6n-oriented protocol when the server 
system has client data to transmit to the cnent system; and 

an act of causing the server system to transmit the client data to 
client system using the connection-oriented pVotocol, after the server system 
receives contact using the connection-oriented Wotocol. 
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9. \ A computer program product for implementmg, in a network system 
including a servfer system, a client system, and one or more other network devices, wherein 
the server system^ monitors the occurrence of events, sends notification data to the client 
system, when notification has been requested, after one of the monitored events occurs, 
and may have cliem data requiring transmission to the client system, a method for 
efficiently sending notUication to the client system when the event has occurred, so as to 
preserve the processing capacity of the server system and the client system, and so as to 
preserve bandwidth on the Wtwork system, the computer product comprising: 

a computer-readable medium carrying computer-executable instructions 
that, when executed at me server system, cause the server system to perform the 
following: \ 

an act of causmg the server system to determine that a notification is 
to be sent to the client sVstem upon the occurrence of one of the monitored 
events; \ 

an act of causing the server system to send notification data using a 
connectionless protocol to the client system, if one of the monitored events 
occurs; and \ 

a step for causing the serveV system to send client data, after the 
notification data is sent, to the one of the plurality of client systems using a 
connection-oriented protocol. \ 
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L a network system including a server system and a client system, wherein 
the server system\ monitors the occurrence of events and sends notification data to the 
client system wheii one of the monitored events occurs and wherein the client system 
attempts to establish a communication link to the server system using a connection- 
oriented protocol, aftenthe client system receives event notification from the server system, 
when the server system needs to send additional data to the client system, a method for the 
server system to repeatedly attempt notification of the client system so as to preserve the 
processing capacity of the server system and the client system, and so as to preserve 
bandwidth on the network systCTi, the method comprising: 

an act of the serveX system determining that a notification is to be sent to the 
client system upon the occuWence of one of the monitored events; 

an act of the server system sending notification data to the client system 
using a connectionless protocoj to notify the client system of the occurrence of a 
monitored; and 

an act of the server sy^em resending the notification data using a 
connectionless protocol to the client system at time intervals which, at least for a 
time, increase after each failure to deteVt the establishment of a communication link 
using a connection-oriented protocol from the client system, wherein the resending 
occurs until a communication link usmg a connection-oriented protocol is 
established from the client system or until a fameout period has elapsed; and 

an act of the server system sending acmitional data to the client system if a 
communication link using a connection-orientedprotocol is established. 
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[1. \ A method as recited in claim 10 wherein the server system determines that 
notification is to be sent to the client system by receiving a message from the client system. 



12. A method as recited in claim 10, wherein the server system monitors for the 
occurrence of events by executing separate modules to monitor individual events. 

13. A methAd as recited in claim 10, wherein the connectionless protocol is 
User Datagram Protocol. 

14. A method as Recited in claim 10, wherein the time interval doubles after 
each successive failure to establish communication. 



15. A method as recited\n claim 10, wherein the connection-oriented protocol 
is Transmission Control Protocol. 
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the ser\ 



/ 

\ \ 

16. Vn a network system including a server system and a client system, wherein 
brver syst^ monitors the occurrence of events and sends notification data to the 
client system when one of the monitored events occurs and wherein the client system 
establishes a communication link to the server system using a connection-oriented 
protocol, after the client system receives event notification from the server system, when 
the server system neeol^ to send additional data to the client system, a method for the server 
system to repeatedly aVtempt notification of the client system so as to preserve the 
processing capacity of th^ server system and the client system, and so as to preserve 
bandwidth on the network system, the method comprising: 

an act of the server system determining that a notification is to be sent the 
client system upon the oocurrence of one of the monitored events; 

a step for the server system resending notification data, using a 
connectionless protocol, to the client system at predefined time intervals which, at 
least for a time, increase, in an Vttempt to notify the client system a monitored event 
has occurred and a communications link can be received fi-om the client system 
using a connection-oriented protocol; and 

an act of the server system sending additional data to the client system if a 
communication link using a connection-oriented protocol is established. 
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|l7. A computer program product for implementing, in a network system 
including a server system and a client system, wherein the server system monitors the 
occurrence of events and sends notification data to the client system when one of the 
monitored events ocours and wherein the client system establishes a communication link to 
the server system usiVg a connection-oriented protocol, after the client system receives 
event notification from me server system, when the server system needs to send additional 
data to the client system, a method for the server system to repeatedly attempt notification 
of the client system so as toVreserve the processing capacity of the server system and the 
client system, and so as to preserve bandwidth on the network system, the computer 
product comprising: 

a computer-readabl^ medium carrying computer-executable instructions 
that, when executed at the server system, cause the server system to perform the 
following: 

an act of determinihg that a notification is to be sent to the client 
system upon the occurrence or^pne of the monitored events; 

an act of sending notification data the client system using a 
connectionless protocol to notify tB(e client system of the occurrence of a 
monitored event and; 

an act of resending the notification data using a connectionless 
protocol to the client system at time intervals which, at least for a time, 
increase after each failure to detect the establishment of a communication 
link using a connection-oriented protocol fi"om the client system, wherein 
the resending occurs until a communication \link using a connection- 
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oriented protocol is established from the client system or until a timeout 
perioa has elapsed; and 

an act of sending additional data to the client system if a 
communication link using a connection-oriented protocol is established. 
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^ /l8. j^. computer program product for implementing, in a network system 
including a servsr system and a client system, wherein the server system monitors the 
occurrence of events and sends notification data to the client system when one of the 
monitored events ocqurs and wherein the client system establishes a communication link to 
the server system using a connection-oriented protocol, after the client system receives 
event notification from tne server system, when the server system needs to send additional 
data to the client system, aVnethod for the server system to repeatedly attempt notification 
of the client system so as to Veserve the processing capacity of the server system and the 
client system, and so as to pi^serve bandwidth on the network system, the computer 
product comprising: \ 

a computer-readabla medium carrying computer-executable instructions 
that, when executed at the seWer system, cause the server system to perform the 
following: \ 

an act of determinmg that a notification is to be sent to the client 
system upon the occurrence of one of the monitored events; 

a step for resending notification data to the client system at time 
intervals which, at least for a tim^ increase, using a connectionless protocol 
in an attempt to notify the client sys\em a monitored event has occurred and 
a communications link can be reVeived using a connection-oriented 
protocol; and \ 

an act of sending additional oata to the client system if a 
communication link using a connection-oriented protocol is established. 
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19. \ In a network system including a server system and a plurality of client 
systeAis, wherain individual client systems from among the plurality client systems can 
request notificatibn of the occurrence of one or more of a plurality of events and wherein 
the server system monitors to determine if any of a plurality of events has occurred and 
wherein the server system must send notification to individual client systems for every one 
of the plurality of evems that occurs for which individual client systems have requested 
notification, a method forNefficiently notifying one of the plurality of client systems of the 
occurrence of more than on^vent from among the plurality of events so as to preserve the 
processing capacity of the server system and the plurality of client systems, and so as to 
preserve bandwidth on the netwo\k system, the method comprising: 

an act of the server\system determining that a notification is to be sent to 
each individual client system from among the plurality of client systems that 
requested notification of the occVrence of one of the monitored events; 

an act of the server system Vssociating a separate storage location with each 
client and using the separate storageUocations to store data on the occurrence of 
events which must be sent to each of theNassociated clients; 

an act of server system appending to the separate storage locations the 
occurrence of successive events requested by individual client systems in order to 
save a record of the occurrence of the events until notification is ready to be sent to 
the individual client systems of the occurrence orsall the saved events; and 

an act of the server system using a connectionless protocol to send 
separately stored data to one of the plurality of clien^^stems in order to attempt to 
simultaneously notify the one of the plurality of client systems of the occurrence of 
all the events for which the one of the plurality of clients has requested notification. 
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20A A method as recited in claim 19 wherein the separate storage locations are 
included on ©ne or more mass storages device associated with the server system. 

21. A method as recited in claim 19 wherein the server system monitoring for 
the occurrence oK events comprises executing separate modules to monitor individual 
events. \ 

22. A method as recited in claim 19 wherein the connectionless protocol is User 
Datagram Protocol \ 

23. A method as recited in claim 22 wherein the simultaneous notification 
comprises receipt of one User DatVgram Protocol packet. 
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^ 24. \ In a network system including a server system and a plurality of client 
systems, wherein individual client systems from among the plurality of client systems can 
request notificamon of the occurrence of one or more of a plurality of events and wherein 
the server systemVnonitors to determine if any of a plurality of events has occurred and 
wherein the server sVstem must send notification to individual client systems for every one 
of the plurality of events that occurs for which the individual client systems have requested 
notification, a method Vor efficiently notifying an individual client system of the 
occurrence of more than on^ event from among the plurality of events so as to preserve the 
processing capacity of the server system and the plurality of client systems, and so as to 
preserve bandwidth on the netwOTk system, the method comprising: 

an act of the serveAsystem determining that a notification is to be sent to 
each individual client system from among the plurality of client systems that 
requested notification of the occWence of one of the monitored events; 

a step for the server systerrk to separately store, for each of the plurality of 
client systems, data relating to the occurrence of the events for which each of the 
plurality of client systems requested notmcation; 

an act of the server system usmg a connectionless protocol to send 
separately stored data to one of the plurality Vf client systems in order to attempt to 
simultaneously notify the one of the plurality (n\ client systems of the occurrence of 
all the events for which the one of the plurality orclients has requested notification. 
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25. A\ computer program product for implementing, in a network system 



including a serveA system and a plurality of client systems, wherein individual client 
systems from amongXthe plurality client systems can request notification of the occurrence 
of one or more of aVl^rality of events and wherein the server system monitors to 
determine if any of a plumlity of events has occurred and wherein the server system must 
send notification to individual client systems for every one of the plurality of events that 
occurs for which individual \client systems have requested notification, a method for 
efficiently notifying one of the plurality of client systems of the occurrence of more than 
one event from among the pluraliw of events so as to preserve the processing capacity of 
the server system and the plurality of client systems, and so as to preserve bandwidth on 
the network system, the computer prodmct comprising: 

a computer-readable med^mi carrying computer-readable instructions, that 

when executed at the server syste^, cause the server system to perform the 

following: 

an act of determining tlJat a notification is to be sent to each 
individual client system from among the plurality of client systems that 
requested notification of the occurrenc^of one of the monitored events; 

an act of associating a separateXstorage location with each client 
system, the server system using the separate storage locations to store data 
on the occurrence of events which must pe sent to each of the client 
systems; 

an act of appending to the separate stor^e locations the occurrence 
of successive events requested by individual client systems in order to save 
a record of the occurrence of the events until the server system is ready to 
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Ssend notification to the individual client systems of the occurrence of all the 
saved events; and 

\ an act of using a connectionless protocol to send the contents of one 
of the separate storage locations to the client system associated with the one 
of the sepatate storage locations in order to attempt to simuhaneously notify 
the associateOi individual client system of the occurrence of all the events 
stored in the separate storage location. 
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26. )^ computer program product for implementing, in a network system 
including a server system and a plurality of client systems, wherein individual client 
systems from amomg the plurality client systems can request notification of the occurrence 
of one or more ona plurality of events and wherein the server system monitors to 
determine if any of a plurality of events has occurred and wherein the server system must 
send notification to individual client systems for every one of the plurality of events that 
occurs for which individual client systems have requested notification, a method for 
efficiently notifying one of tne plurality of client systems of the occurrence of more than 
one event from among the plurality of events so as to preserve the processing capacity of 
the server system and the pluraliW of client systems, and so as to preserve bandwidth on 
the network system, the computer product comprising: 

a computer-readable medium carrying computer-readable instructions, that 
when executed at the server system, cause the server system to perform the 
following: 

an act of determining that a notification is to be sent to each 
individual client system from among the plurality of client systems that 
requested notification of the occurrence of one of the monitored events; 

a step for separately storing for each of the plurality of client 
systems data relating to the occurrence of the events for which each of the 
plurality of client systems requested notification; 

an act of using a connectionless protocol to send separately stored 
data to one of the plurality of client systems in order to attempt to 
simultaneously notify the one of the plurality of client systems of the 
occurrence of all the events for which the one &f the plurality of clients has 
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^ I 27. Y a network system including a server system and a client system, wherein 
the server systemymonitors the occurrence of events, sends notification to the client system 
when one of the monitored events occurs, and may have client data requiring transmission 
to the client systemXa method for efficiently notifying applications associated with the 
client system when aA event has occurred so as to preserve the processing capacity of 
server system and the client system, and so as to preserve bandwidth on the network 
system, the method compri^ng: 

an act of the oJient system determining that one or more of a plurality of 
applications associatedX with the chent system requesting notification of an 
occurrence of an event; \ 

an act of the client system receiving one notification fi-om the server system 
using a connectionless protocol notifying the client system that the event the one or 
more of the of the plurahty of aprphcations requested notification of occurred; 

an act of the client systemVansmitting the received notification to the one 
ore more of the plurality of applicaflons; and 

an act of the client system attempting to create a connection using a 
connection-oriented protocol and receive client data associated with the one or 
more of the plurality of applications oveAthe connection. 
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'28. A method as recited in claim 27 wherein the server system monitoring for 
the occurrence events comprises executing separate modules to monitor individual 
events. 



29. A method as recited in claim 27 wherein the act of the client system 
determining that one oX more of a plurality of applications associated with the client 
system requested notification of the event comprises a module to detect the one or more of 
a plurality of applications. 

30. A method as recit^ in claim 29 wherein the act of transmitting the received 
notification to one or more of the pluraUty of applications comprises the module 
transmitting the received notification.^ 

31. A method as recited in cl^m 27 wherein the connectionless protocol is the 
User Datagram Protocol. 



32. A method as recited in claim 27y^herein the connection oriented protocol is 
Transmission Control Protocol. 
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^ ^33. a network system including a server system and a client system, wherein 
the server system monitors the occurrence of events, sends notification to the client system 
when one of the monitored events occurs, and may have client data requiring transmission 
to the client systeA a method for efficiently notifying applications associated with the 
client system when an event has occurred so as to preserve the processing capacity of 
server system and the dient system, and so as to preserve bandwidth on the network 
system, the method comprising: 

an act of the dient system determining that one or more of a plurality of 

applications associated Vvith the client system requesting notification of an 

occurrence of an event; \ 

a step for the client system to distribute a received notification to the one or 

more of the plurality of applications, the notification indicating that the event 

occurred; and \ 

an act of the client system attempting to create a connection using a 

connection-oriented protocol and receives client data associated with the one or 

more of the plurahty of applications over the connection. 
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34. computer product claim for implementing, in a network system including 
a server system end a client system, wherein the server system monitors the occurrence of 
events, sends notrfication to the client system when one of the monitored events occurs, 
and may have client data requiring transmission to the client system, a method for 
efficiently notifying implications associated with the client system when an event has 
occurred so as to preserve the processing capacity of server system and the client system, 
and so as to preserve banmvidth on the network system, the computer product comprising: 
a computer-readable medium carry computer executable-instructions that, 
when executed at theXclient computer, cause the client computer to perform the 
following: \ 

an act of delermining that one or more of a plurahty of applications 
associated with thA client system has requested notification of the 
occurrence of an event; \ 

an act of receiving\pne notification from the server system using a 
connectionless protocol notimng the cUent system that the event the one or 
more of the of the pluralityXof applications requested notification of 
occurred; \ 

an act of transmitting the received notification to the one or more of 
the plurality of applications; and \ 

an act of attempting to create V connection using a connection- 
oriented protocol and receive client data associated with the one or more of 
the plurality of applications over the connection. 
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/ 35. \ A computer product claim for implementing, in a network system including 
a server syste^h and a client system, wherein the server system monitors the occurrence of 
events, sends notification to the client system when one of the monitored events occurs, 
and may have ctoent data requiring transmission to the client system, a method for 
efficiently notifying applications associated with the client system when an event has 
occurred so as to preaerve the processing capacity of server system and the client system, 
and so as to preserve baJadwidth on the network system, the computer product comprising: 
a computeVreadable medium carry computer executable-instructions that, 
when executed at client computer, cause the client computer to perform the 
following: 

an act of determining that one or more of a plurahty of applications 
associated with tHe client system has requested notification of the 
occurrence of an evenp 

a step for distribiking a received notification to the one or more of 
the plurality of applications^ the notification indicating that the event 
occurred; and 

an act of attempting to cVeate a connection using a connection- 
oriented protocol and receive client data associated with the one or more of 
the plurality of applications over the connection. 
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